Increases in microtubule assembly and in tubulin content in mitogenically stimulated mouse splenic T lymphocytes.
We have examined the changes in the microtubule and tubulin contents in populations of mouse splenic T lymphocytes stimulated by the mitogen concanavalin A. Indirect immunofluorescence staining with antiserum to tubulin indicated that a more extensive microtubule network was assembled from the centrosome in those cells which had increased in size in response to the mitogen. Direct counts of microtubules from electron micrographs of the centrosome regions of cells showed approximately a 2-fold increase in microtubule number in 48 h stimulated populations and up to a 5-fold increase in the large, fully stimulated, blast cells. Determinations of tubulin and actin contents were made by the measurement of peptides specific to those proteins. As a percentage of total cell protein both of these cytoskeletal proteins increased during the first 24 h of stimulation. Tubulin increased 50% by 24 h and remained high in populations stimulated for 48 h. The tubulin content per cell increased 2.5-fold, from 0.20 to 0.51 microgram/10(6) cells, in the 48 h stimulated population. An increase in tubulin content was also seen following the stimulation of nude mouse B lymphocyte populations and of total splenic lymphocyte populations. Our results show that during lymphocyte stimulation there is a large increase in the numbers of microtubules assembled which is correlated with, and appears dependent on, a similar large increase in the cellular tubulin content.